THE CHINESE UNIVERSITY OF HONG KONG

Department of Mathematics

Mathematical Modelling Project Team
mathmodel@math.cuhk.edu.hk

HSMMC Pre-workshop Exercise (Probability and Statistics)

Last updated: March 23, 2026

4 5
. The probability that John passes a Math exam is R and that he passes a Chemistry exam is 5

3
If the probability that he passes both exams is 7 find the probability that he will pass at least

one exam.

. A package of 6 light bulbs contains 2 defective bulbs. If 3 bulbs are selected for use, find the
probability that none of the three is defective.

. Three bits (0 or 1 digits) are transmitted over a noisy channel, so they will be flipped indepen-
dently with probability 0.1 each. What is the probability that

(a) At least one bit is flipped?
(b) Exactly one bit is flipped?

. It is known that:

e The probability of having a rainy day is 0.1.

e The probability that a person arrives at work late is 0.2.

e The probability that the person arrives at work late given that the day is a rainy day is
0.8.

What is the probability that the day is a rainy day, given that the person arrives at work late?

. Let X be a random variable having a probability mass function given in the following.
x o |1 |2 |3 |4
P(X =ux) 052028014004 | 0.02

Calculate the mean and variance of the random variable Y =4X + 3.

. (Bonus) Suppose that the error in the reaction temperature, in °C', for a controlled laboratory

experiment is a continuous random variable X having the density

.
— for —1 <2 <2,
fle)=4¢3

0  elsewhere.
(a) Verify that the probability indeed adds up to 1.
(b) Find P(0 < X < 1).
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